Paclitaxel inhibits killing by murine cytotoxic T lymphocytes in vivo but not in vitro.
To kill antigen-specific target cells (TCs), cytotoxic T lymphocytes (CTLs) reorganise their microtubule cytoskeleton to deliver lytic granules to the TCs. We used two drugs that stabilise microtubules, paclitaxel and peloruside, to determine how the stabilising microtubule network affects CTL function in vitro and in vivo. In vitro, neither paclitaxel nor peloruside inhibited antigen-specific killing, lytic granule delivery to the cell surface, nor interferon-gamma release by murine CTLs. In contrast, in an in vivo murine model of antigen-induced killing, a single dose of paclitaxel had a significant inhibitory effect on killing by CTLs. Furthermore, the inhibitory effect of paclitaxel was not caused by specific deletion of the effector CTL population in drug-treated mice. The findings reveal that microtubule-stabilising drug treatment can lead to immediate impairment of CTL function without affecting lytic granule release. The results also suggest that patients undergoing taxane anti-cancer therapy may be impaired in their ability to fight infection before the anti-mitotic effects of paclitaxel are apparent.